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brought into contact 

with a combination of solid alkal i and adsorbent. 
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restart of operation after 
a long time suspension of the equipment . 

USE/ADVANTAGE - In equipment of CVD, vapour deposition or 
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occurs on a furnace wall, reactor wall, jigs, etc. Chlorine 
trifluoride can be 

used for dry removing of the scale. The present process 
can be applied for 

simply and efficiently cleaning waste gas of the chlorine 

trifluorides 

treatment 
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[Claim(s)] 

[Claim 1] The dry processing method of the exhaust gas containing the chlorine fluoride 
characterized by contacting the exhaust gas containing chlorine fluoride to a solid-like 
alkali and an adsorbent. 



[Detailed Description of the Invention] 
[Industrial Application] 

This invention relates to the treatment method of the exhaust gas containing chlorine 
fluoride. 

[Description of the Prior Art] 

A thin film formation process spreads focusing on fields, such as semiconductor 
manufacture and sintered carbide tool manufacture, and CVD equipment, and many 
pieces of vacuum deposition and sputtering equipment are working. However, in above- 
mentioned various pieces of the equipment, in order for some film substances which 
should be deposited on a substrate to adhere to a furnace wall, a reactor wall, a jig, etc., to 
serve as a scale and to interfere with a process, it needs to clean these scales periodically. 
As opposed to the cleaning of a scale which disassembled the furnace and the reactor 
conventionally and was coping with it with the wet cleaning method by an acid, This 
invention persons proposed the dry type cleaning method performed by gas, such as 
chlorine trifluoride, (JP,64-17857,A No.), and it became possible to remove a scale, 
without this disassembling a furnace and a reactor. Moreover, since a cleaning agent and 
a cleaning product were gas-like, they became the place where cleaning work is 
economized sharply. 

Although chlorine which is a resultant, unreacted chlorine trifluoride besides the fluoride 
of a scale, and nitrogen as inert gas are main, the gas discharged in this dry type cleaning 
is mixtures, such as air further for dilution, and cannot be discharged as it is. However, 
sufficient examination was not made about the effective treatment method of this exhaust 
gas. 

[ this invention persons / then, the wet damage elimination method and exhaust gas which 
are characterized by washing exhaust gas with a mixed water solution with an alkali, bad 



sulfate, or a bisulfite previously ] The dry type damage elimination method characterized 
by making a solid neutralizes solid sulfite, or a bisulfite contact is developed, and it is 
Tokuganhei2- 10004. It proposed. 
[The concrete means for solving a problem] 

Although this invention persons can process satisfactorily when they perform continuous 
damage elimination treatment with a solid alkali as a result of examining further 
especially the dry type method that high-concentration gas can be processed, in the 
above-mentioned method, This invention is reached, as a result of finding out that a small 
amount of chlorine exists in the gas after alkali packed bed passage and examining this 
removal method, when treatment is again started once interrupting treatment. 
That is, this invention offers the dry processing method of the exhaust gas containing the 
chlorine fluoride characterized by contacting the exhaust gas containing chlorine fluoride 
gas to a solid-like alkali and an adsorbent. 

The chlorine fluoride which is the target of damage elimination of this invention is 

chlorine fluoride expressed with the form of OF, C1F3, and C1F5. 

Since it is after processing cleaning etc., as these gas is usually mentioned above, it 

contains various kinds of fluorides, chlorine, and inert gas which were generated by 

cleaning treatment besides chlorine fluoride gas. 

Such gas can be eliminated by passing a solid-like alkali packed bed. 

In this case, it is although the hydroxide of an alkali metal or an alkaline earth metal, an 

oxide, or carbonate is mentioned as a solid-like alkali to be used, A soda lime, potassium 

hydroxide, sodium hydroxide, calcium oxide, a calcium hydroxide, etc. are especially 

desirable, and said compound can be used in a granular form. 

If the aforementioned exhaust gas contacts a solid-like alkali layer, a chemical reaction 
will start, the fluoride or chloride of an alkali metal or an alkaline earth metal generates, 
and it is fixed in a packed bed. 

Since the reaction in this case is an exothermic reaction, the temperature of a packed bed 
rises considerably during the above-mentioned reaction. Since the temperature of a 
packed bed is decided by the treatment flow rate of the chlorine fluoride gas per damage 
elimination equipment unit cross-section area, and its concentration, it is necessary to 
process on the treatment flow rate and concentration conditions according to the design 
condition of damage elimination equipment, namely, the case where must usually take 
the gas transit rate of a packed bed to below several centimeters / min grade, and use of 
dilution gas is permitted when carrying out direct processing of the high-concentration 
exhaust gas of tens vol(s)% — inert gas, such as nitrogen, - several — diluting to vol% is 
desirable. 

By a method which was mentioned above, fluorine, chlorine, a fluoride, etc. which are 
contained in these gas can be completely eliminated by making chlorine fluoride gas 
react continuously with a solid-like alkali. 

[ persons ] while [ however, ] this invention persons repeat and conduct the damage 
elimination experiment of the exhaust gas containing the chlorine fluoride based on this 
principle When it pulled and continues and damage elimination treatment is resumed 
once carrying out the end pause of the above-mentioned damage elimination treatment, 
damage elimination treatment is not completely performed about several minutes after 
resumption, but about tens of ppm chlorine gas remains in the gas after alkali packed bed 
passage. One has noticed the phenomenon of keeping occurring. This phenomenon does 



not happen, when discontinuation of damage elimination treatment is the short time 
which is about several minutes, for example, it occurs after long discontinuation like a 
night. It is the point of accepting into damage elimination gas when the chlorine gas 
which does not occur while continuing treatment continuously resumes after a prolonged 
pause although it is not clear enough about the mechanism to a continuous processing 
discontinuation pause. Temperature falls, and the fixed reaction of chlorine which is 
inferior to reactivity compared with fluorine does not advance enough, but it is thought 
that it has come out in small quantities into damage elimination gas until temperature is 
recovered. 

Equipment enlarges this method, in order to prevent the outflow of the chlorine gas after 
this treatment discontinuation, the method of preheating the whole packed tower at a 
heater is also considered, but since it also consumes electric power, its burden does not 
increase the cost of equipment and running cost, and it cannot be said that it is practical. 
As a result of repeating examination about how to solve this problem with easy 
equipment, it is advantageous also most effectively in cost to use it combining alkali 
drugs and a chlorine gas adsorbent in this order, and it is a chlorine gas adsorbent. It finds 
out that ******** zeolite are effective. That is, as an adsorbent of this invention, **, 
activated carbon, and Zeolite 5A are mentioned. 

The adsorbent for these chlorine gas is expensive compared with alkali drugs, and since 
the treatment capacity is also small, it is disadvantageous to use it independently in cost. 
This invention is a thing which removes completely the very slight chlorine which carries 
out fixed treatment and cannot process the great portion of harmful gas, such as chlorine 
fluoride, with the alkali drugs of the preceding paragraph here with a little adsorbents and 
which is very path finishing-like and offers an efficient system. 
The fluorine concentration of the impurity in the gas always discharged [ as mentioned 
above, ] finally also when processing the exhaust gas containing chlorine fluoride by the 
method of this invention, and treatment is interrupted is F2. 0.5 ppm or less and chlorine 
concentration serve as a value of 0.5 ppm or less as C12, and the cleaning exhaust gas of 
chlorine fluoride can be eliminated certainly and easily. * 
An example explains this invention concretely hereafter. 

The adsorption restoration part of a fixed bed reactor with the inside diameter of 50mm, 
an inside diameter of 400mm which has a 20-mm-high adsorbent restoration part, and a 
height of 900mm is filled up with 200g of activated carbon at the example 1 - 3 gas-outlet 
side, and the main part of a reactor is further filled up with granular soda lime 75kg 
whose grain size is 4-5mm. This container was connected to the line which can discharge 
various gas, and it was considered as the test equipment for damage elimination. 
Next, amorphous silicone is set in the reaction container which deposits a substrate by 
CVD, Chlorine trifluoride, silicon tetrafluoride, chlorine, and nitrogen were mixed, 
respectively to the presentation as shown in the 1st table as a model presentation of the 
exhaust gas at the time of carrying out dry type cleaning of the scale of amorphous 
silicone adhering to a container wall by chlorine trifluoride gas, and it was considered as 
the gas for a test. 

Respectively all introduced the gas for the above-mentioned test into the reaction 
container, and processed it continuously by flow rate 10**/min, from the upper part of 
the reaction container, for 2 hours, and the concentration of the fluorine in the gas after 
container passage and chlorine was analyzed. In this case, made analysis of chlorine gas 



concentration carry out bubbling of the indicator tube for chlorine by a gas tech company 
into use and the gas cleaning device which uses aqueous ammonia as an absorbing 
solution for the gas after treatment on the other hand at analysis of fluorine concentration, 
it was made to absorb, and it measured by the way a fluorine ion electrode analyzes the 
fluorine concentration in this solution. 

Although the result was shown in the 1st table, the exhaust gas after processing all was a 
value less than fluorine concentration (F2 conversion, the same analytical value as the 
following):0.5ppm, and not more than chlorine concentration (C12 conversion, the same 
analytical value as the following):0.5ppm. 

After continuing treatment by the above-mentioned method furthermore for 1 hour, 
supply of exhaust gas was interrupted, ** gas was enough neglected with nitrogen gas for 
dismissal 24 hours, the completely same operation as the above-mentioned method was 
repeated, and fluorine concentration and chlorine concentration were measured similarly. 
As a result, the exhaust gas after treatment is a value less than fluorine 
concentration:0.5ppm and not more than chlorine concentration:0.5ppm like the time of 
continuous processing, and it turned out that chlorine trifluoride, silicon tetrafluoride, and 
chlorine can be completely eliminated by the method of this invention. 
As one sort of the gas which may occur by cleaning of an example 4 and 5CVD 
equipment, When 6 fluoridation tungsten is chosen, the gas composition shown in the 1st 
table is chosen and it processes by the same method as examples 1-3, it also sets to 
continuous treatment and the treatment after treatment discontinuation, the exhaust gas 
after treatment - fluorine concentration: - it is 0.5 ppm or less and a value not more than 
chlorine concentration:0.5ppm, and it turned out that 6 fluoridation tungsten can also be 
completely eliminated by the method of this invention. 

The outside which does not have example of**** 1 - 3 adsorbent restoration part 
enforced the completely same method as examples 1-3 using the completely same 
equipment as examples 1-3, and the gas for a test. Similarly the gas composition and the 
gas composition after treatment are shown in the 1st table. 
As a result shows, the concentration of the fluorine in the outlet gas after the first 
continuous treatment and chlorine is a value less than fluorine concentration :0.5ppm and 
not more than chlorine concentration:0.5ppm. Although the damage could be eliminated 
completely, when the damage elimination treatment as an example that it is the same 
after discontinuation was once performed, it turned out that it is discharged by 20 ppm in 
a comparative example 1, and it is discharged by a comparative example 2 in [ of an after 
/ treatment ] about 10 to 15 minutes while 80 ppm and chlorine gas have been unsettled 
in 50 ppm and a comparative example 3. 
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[Effect of the Invention] 

According to the method of this invention, damage elimination treatment of the exhaust 
gas after KURINGU [ the scale generated by the CVD method in the manufacturing 
process of a semiconductor etc., the PVD method, etc. ] using the chlorine fluoride gas 
[ KURINGU / efficiently / gas / easily ] can be carried out certainly, and discharge of a 
toxic substance can be prevented. 



[Translation done.] 



